TITLE ? v TTfffl INVENTION 
Door apparatus for a vehicle 
QgQSS RKFEFttNP.E TO RE T ATgr> APPLICATIONS 

This application is based on and claims priority under 35 U.S.C § 119 with 
respect to a Japanese Patent Application 2001-350725, filed on November 15, 
2001 , the entire content of which is Incorporated herein by reference. 

' VTF.TX) OF T ffT? INVENTION 

This invention generally relates to a door apparatus for a vehicle. Mor* 
particularly, this invention pertains to a vehic.e door, apparatus capable of 
moving a door in an opening direction by use of a moving un.t assembled 
between a vehicle body and the door and a driving unit for detecting a moving 
speed of the door and for controlling the detected moving speed thereof. 

n APTrr ^nTTNP OF tptf. tnventION 

Conventionally, a vehicle body is equipped with a sensor for detecting an entirely 
open position of a door such as a slide door. When the slide door is opened ,n 
an opening direction for uncovering a door opening portion by use of a driving 
motor, a slldably moving operation of the slide door is terminated at the enfrely 
open position based upon the detection of the sensor. That Is, th s type of 
known slide door apparatus for a vehicle includes, for example an on/off switch 
equipped to the vehicle body. When a pushing member equipped to the sl.de 
door operates the on/off switch, the slide door is Judged to have been moved to. 
the entirely open position. The rotational speed of the driving motor Is then 
decelerated so as to terminate the slidably moving operation of the sl.de door in 
the opening direction. 

When the slide door Is slidably moved in the opening direction for uncovering the 
door opening portion, the moving speed of the vehicle door is first accented 
up to a predetermined speed by the driving motor. The slide door « sl.dably 
moved In the opening direction at the predetermined speed until the on/off switch 
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Is pressed. The slide door can be moved In the opening direction with a 
predetermined stroke along a slide rail fixed to the vehicle body. An edge 
portion at an opening side of the stroke is defined by a stopper which can come 
in contact with the slide door. The on/off switch Is located at a position where 
the on/off switch is pressed by the slide door before the slide door is slidably 
moved to the edge portion at the opening side of the stroke. Therefore, the 
slide door can effectively come in contact with the stopper under the condition 
that the moving speed of the slide door in the opening direction has been already 
decelerated to a certain speed level. 

However, according to the known vehicle slide door apparatus having the on/off 
switch, the slide door may come In contact with the stopper with an unexpectedly 
large force before the moving speed of the slide door is sufficiently decelerated 
at a desired position. The unexpected contact with the slide door and the 
stopper may occur due to an error for attaching the switch to the vehicle body, a 
malfunction of the switch, a displacement of the long-used switch, or some other 
factors. To overcome the aforementioned problem, the stopper and the 
position for attaching the on/off switch are required to be strengthened. Further, 
as far as the switch is required to be equipped for recognizing the entirely open 
position of the slide body, It takes some troubles with equipping the switch. 
Therefore, the known vehicle slide door apparatus include some points to be 
improved such as the operational performance, the manufacturing cost, and the 
like. 

From another aspect, there are some types of vehicles each of which is provided 
with an intermediate stopper fixed to the slide door for preventing a window 
member assembled to the slide door from being left open when the slide door is 
slidably moved in the opening direction. For example, the Intermediate stopper 
projects from the vehicle door towards the vehicle body when a window glass is 
opened with a predetermined opening amount. The intermediate stopper of the 
slide door can come In contact with a portion of the vehicle body before the slide 
door is slidably moved to the entirely open position. Therefore, the driver can 
effectively be reminded of the window being left open. 

However, the intermediate stopper takes various postures relative to the slide 
door so that the Intermediate stopper cannot be always provided with a sufficient 
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strength. According to the known slide door apparatus, the slide door is slidaly 
moved in the opening direction at the predetermined speed until the slide door is 
slidably moved to a portion adjacent to the entirely open position. When the 
intermediate stopper is provided for the known slide door apparatus, the 
intermediate stopper may come in contact with the vehicle body with an 
unexpectedly large force. In this case, the intermediate stopper needs to have 
a sufficiently large strength to endure the unexpected contact with the vehicle 
body. Accordingly, it may require troubles for manufacturing the slide door 
apparatus with the intermediate stopper and a relatively high manufacturing cost 
thereof. 

The present invention therefore seeks to provide, an improved door apparatus for 
a vehicle capable of overcoming inconveniences of the known door apparatus 
and capable of completing the movement of the door jn the opening direction 
without applying an impact force to the door or the vehicle body. 

SUMMARY OF THE INV ENTION 

According to an aspect of the present Invention, a door apparatus for a vehicle 
includes a door movable in an opening direction for uncovering an opening 
portion defined in a vehicle body and in a closing direction for covering the 
opening portion, a moving means assembled between the vehicle body and the 
door, a driving means for driving the door to be moved, and the driving means 
further detecting a moving speed of the door and controlling the detected moving 
speed of the door. The moving means includes a predetermined moving stroke 
in the opening direction and a decelerating area defined within the 
predetermined stroke for decelerating the moving speed of the door. 

The door is moved in the opening direction at a first speed by use of the moving 
means and the driving means until the door reaches the decelerating area. The 
moving speed of the door in the opening direction is decelerated by the driving 
means from the first speed to a second speed being lower than the first speed 
while the door has been moved in the decelerating area. The movement of the 
door is stopped by the driving means when the door is moved beyond the 
decelerating area, the door comes in contact with an obstacle, and the moving 
speed of the door in the opening direction detected by the diving means 
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becomes lower than a predetermined speed corresponding to an open position 
of the door by a predetermined threshold value. 

The obstacle includes at least either an entirely opening stopper for specifying 
the open position of the door or an intermediate stopper for preventing a window 
member from being left open when the door Is moved In the opening direction. 
The entirely opening stopper is provided for the vehicle body and comes in 
contact with the door when the door Is positioned at an entirely open position. 
The entirely opening position corresponds to a position for uncovering the 
opening portion defined in the vehicle body. The intermediate stopper is 
provided for the vehicle body and takes various postures relative to the door in 
response to an opening amount of the window, member and comes In contact 
with the door when the door is moved in the opening direction with the window 
member being left open with a predetermined opening amount. The door 
further comes in contact with the obstacle being entrapped between the door 
and the vehicle body and the movement of the door Is stopped when the moving 
speed of the door becomes lower than the predetermined speed by the 
predetermined threshold value. 

According to another aspect of the present Invention, a movement of a door Is 
stopped by a driving means when the door is moved beyond a decelerating area, 
a vehicle body comes in contact with an obstacle, and a moving speed of the 
door in an opening direction detected by the diving means becomes lower than a 
predetermined speed corresponding to an open position of the door by a 
predetermined threshold value, 

The door is provided with at least either an entirely opening stopper or an 
intermediate stopper as the obstacle. The entirely opening stopper specifies 
the open position of the door and the intermediate stopper prevents a window 
member from being left open when the door is moved in the opening direction. 
The entirely opening stopper comes In contact with the vehicle body when the 
door is positioned at an entirely open position. The entirely opening position 
corresponds to a position for uncovering an opening portion defined In the 
vehicle body, The intermediate stopper takes various postures relative to the 
vehicle body in response to an opening amount of the window member and 
comes In contact with the vehicle body when the door Is moved In the opening 
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direction with the window member being left open with a predetermined opening 
amount. 

RRTTCF DESCWTPTTON OF TTTR DRAWING FIGURES 

The foregoing and additional features and characteristics of the present 
invention will become more apparent from the following detailed description 
considered with reference to the accompanying drawing figures wherein: 

FIG. 1 is a side view illustrating a vehicle provided with a slide door apparatus 
according to an embodiment of the present Invention; 

FIGs. 2 (a) and 2(b) are explanatory views for explaining an operational 
performance of a driving unit provided for a center roller unit illustrated in FIG.1 ; 

FIG. 3 is an explanatory view for explaining a pulley mechanism and details of 
the center roller unit illustrated in FIG. 1 ; 

FIG. 4 is an explanatory view for explaining an operational performance of an 
entirely opening stopper and an intermediate stopper, which both are assembled 
to a lower roller unit, according to the embodiment of the present invention; 

FIG. 5 Is the other explanatory view for explaining the operational performance 
of the entirely opening stopper and the Intermediate stopper according to the 
embodiment of the present invention; 

FIG. 6(a) is an explanatory view for explaining a pivot-rotational operation of the 
intermediate stopper according to the embodiment of the present Invention; 

FIG. 6(b) is an explanatory view for explaining a state where the pivot-rotational 
operation of the intermediate stopper Is restrained by a pivot rotation restraining 
member according to the embodiment of the present invention; 

FIG. 7 is a graph illustrating a speed change for slidably moving the vehicle door 
In an opening direction according to the embodiment of the present Invention; 
and 
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FIG 8 shows a flow chart for explaining a process for terminating the slidable 
movement of the slide door in the opening direction according to the 
embodiment of the present invention. 

nr.TATLED D ESCRIPTION THE INVENTION 

FIG 1 illustrates a vehicle with a vehicle slide door 1 for covering and 
uncovering a door opening portion 3 defined In a lateral side of a vehicle body 2. 
As seen specifically in FIG. 1. the slide door 1 is slidaly moved «n an 
opening/closing direction for uncovering/covering the opening portion 3 by use of 
a sliding unit S (i.e. a sliding means) assembled between the vehicle body 2 and 
the slide door 1 . Components of the sliding unit S Include an upper guide rail 
R1 a center guide rail R2, and a lower guide rail R3, which all are secured to the 
vehicle body 2, and an upper roller unit U1 , a center roller unit U2, and a lower 
roller unit U3, which all are secured to the slide door 1 . The upper gu.de ra.l R1 
is arranged adjacent an upper limit portion of the opening portion 3. The center 
guide rail R2 Is arranged at an outer peripheral portion of the vehicle body 2 in a 
direction of a vehicle rear side from the opening portion 3 (i.e. in a direction of a 
right-hand side of FIG. 1). The lower guide rail R3 is arranged adjacent a lower 
limit portion of the opening portion 3. 

The roller units U1, U2. and U3 are guided by the corresponding guide rails R1. 
R2 and R3 The center roller unit U2 is provided with a driving unit K (i.e. a 
driving means) which Is described later. The lower roller unit U3 is provided 
with an entirely opening stopper 4 (shown In FIG.4) for specifying an open 
position of the slide door 1 . A slide stroke of the slide door 1 is determ.ned by 
the entirely opening stopper 4. With reference to FIG. 2 through FIG. 5, each 
roller unit U1, U2, and U3 Include plural roller members 7 assembled to a base 
plate 6 pivotably and movably supported by a bracket 5 fixed to the slide door 1 . 
The plural roller members 7 are freely rotatable relative to the base plate 6. 

Referring to FIG. 2 through FIG. 5, the roller members 7 for each roller unit U1 , 
U2 and U3 are guided by each corresponding guide rail R1 , R2, and R3 which Is 
partially bent. Corresponding to the guiding of the roller members 7 by each 
guide rail R1, R2, and R3. the base plate 6 is pivotably rotated relative to the 
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slide door 1 and the slide door 1 can be smoothly and slidably moved along the 
bent guide rails R1 , R2. and R3. As specifically seen In FIGs. 2(a) and 2(b), the 
base plate 6 of the center roller unit U2 is pivotably rotated relative to the slide 
door 1 with a larger rotational amount comparing with rotational amounts of the 
base plates 6 of the other roller units U1 and U3. Therefore, when the slide 
door 1 is slidably moved In an entirely opening direction for uncovering the 
opening portion 3. a predetermined distance between the slide door 1 and the 
vehicle body 2 can be effectively attained. 

<The driving unit K> 

The driving unit K assembled to the center roller .unit U2 detects a moving speed 
of the slide door 1 and controls the moving speed thereof. More specifically, 
the driving unit K is provided with a driving motor 8 assembled to the slide door 1 , 
an output drum 9 transmitted with a rotation of the driving motor 8, and a pulley 
mechanism 10. The driving motor 8 is equipped with a speed reduct.on gear 
unit 11. The output drum 9 is rotatable in reciprocable directions. I.e. In forward 
and reverse directions. 

As Illustrated In FIG. 2(a), a cable 12a provided for the vehicle body 2 is wound 
by the rotatable output drum 9 and the pulley mechanism 10. One end of the 
cable 12a is wound by the output drum 9. The other end of the cable 12a Is 
secured to a rear end portion of the center guide rail R2 via the pulley 
mechanism 1 0. The vehicle body 2 is further provided with the other cable 1 2b 
of which one end Is wound by the output drum 9 and other end is secured to a 
front end portion of the center guide rail R2. When the output drum 9 is rotated 
in the forward and reverse directions, the cable 12a is released from the output 
drum 9 and the other cable 12b is retracted by the output drum 9. Therefore, 
the output drum 9 is displaced relative to the vehicle body 2 and the slide door 1 
can be slidably moved in the opening/closing direction for uncovering/covering 
the opening portion 3. Alternatively, the two cables 12a and 12b can be 
formed by a single cable. 

The driving motor 8 is provided with a rotation detecting mechanism 8a for 
detecting a rotational speed of the driving motor 8. For example, the rotation 
detecting mechanism 8a is provided with a pulse plate (not shown) rotatable 
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associated with the rotation of the driving motor 8 and a photo sensor (not 
shown) for irradiating the pulse plate. The rotational speed of the driving motor 
8 can be detected based upon a cutoff Interval of a light exposed to plural bore 
portions defined in an outer peripheral portion of the pulse plate. The total 
rotational number of the driving motor 8 can be obtained by integrating a cutoff 
frequency of the light by use of a controller (not shown). That is, a moving 
distance of the slide door 1 can be calculated. According to the embodiment of 
the present invention, the total rotational number of the driving motor 8 is reset to 
be zero when the slide door 1 is located at a closed position for entirely covering 
the opening portion 3. 

The driving motor 8 is requisite for slldably moving the slide door 1 in the 
opening direction. According to the embodiment of the present Invention, the 
driving motor 8 can detect the moving condition of the slide door 1 in addition to 
the original function as the driving means. Therefore, the slide door apparatus 
according to the embodiment of the present Invention can surely control the 
slidable movement of the slide door 1 without modifying the structure of the 
driving unit K with a large modifying amount. 

Meanwhile, there is a vehicle in which a driving motor is provided for a vehicle 
body. In this case, a slide door is slidably moved via a connecting wire 
operatives associated with the driving motor. Fluctuation of a moving speed of 
the slide door Is transmitted to the driving motor via the connecting wire. 
Therefore, an error may be generated between the rotational speed of the 
driving motor and the actual moving speed of the slide door. Accordingly, the 
change of the moving speed of the slide door may not be able to be precisely 
detected when the slide door comes in contact with an obstacle. However, 
according to the embodiment of the present invention, the deceleration of the 
slide door 1 can be accurately detected since the driving motor 8 Is assembled to 
the slide door 1 . 

Further the cables 12a and 12b are stationary relative to the vehicle body 2. 
Therefore, friction between the cables 12a, 12b and the vehicle body 2 is not 
generated so that the wear of the cables 12a and 12b can be minimized. 
Therefore, the driving unit K can be space-saving and be provided with a 
sufficient durability. 
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<The entirely opening stopper> 

As illustrated in FIGs. 4 and 5, the entirely opening stopper 4 is fixedly mounted 
on the bracket 5 capable of securing the lower roller unit U3 to the slide door 1 . 
The entirety opening stopper 4 is arranged projecting in a vehicle rear direction 
(I.e. In a right-hand side direction of FIG. 1). As seen specifically in FIG. 5, the 
entirely opening stopper 4 comes in contact with a wall portion 13 of the vehicle 
bode 2 when the slide door 1 is positioned at the entirely open position 
corresponding to the slidable movement thereof in the vehicle rear direction. 
The wall portion 13 is defined to possess a constant length In a vehicle lateral 
direction. The wall portion 13 is formed by a panel member with a reasonable 
thickness so as to endure repetitive contacts with the entirely opening stopper 4. 
The entirely opening stopper 4 Is made of an elastic member such as a rubber 
so as to absorb an impact force caused due to the contact with the wall portion 
13. 



<An intermediate stopper> 

As illustrated in FIGs. 4 and 5, an intermediate stopper 14 is further provided for 
the lower roller unit U3. The intermediate stopper 14 takes various postures 
towards the vehicle body 2 in accordance with an opening amount of a window 
member 15 Illustrated In FIG. 1. Therefore, when the slide door 1 Is slldably 
moved to the entirely open position for uncovering the opening portion 3 in a 
state where the window member 15 is left open with a predetermined opening 
amount, the intermediate stopper 14 can effectively stop the slidable movement 
of the slide door 1 In the opening direction in advance that the slide door 1 is 
moved up to the entirely open position. 

As Illustrated In FIG. 1 , the intermediate stopper 14 is operated associated with a 
window open detecting mechanism W and an interlocking cable 16 which both 
are disposed inside the slide door 1 . The window open detecting mechanism 
W includes for example an arm member 17 capable of coming in contact with a 
lower edge portion of the window member 1 5 moved up and down (i.e. in vehicle 
vertical directions) and capable of being pivotably rotated in response to the 
down movement of the window member 15. When the window member 15 is 
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moved down, for example over a hundred (100) mm in an opening direction, the 
lower edge portion of the window member 15 comes in contact with the arm 
member 17. The arm member 17 Is then pivotably rotated in a vehicle lower 
direction along the down movement of the window member 15. The arm 
member 1 7 Is connected to one end of the interlocking cable 1 6. When the arm 
member 17 is pivotably rotated in the vehicle lower direction, the Interlocking 
cable 1 6 is pulled by the arm member 1 7. 

The other end of the interlocking cable 16 is connected to the intermediate 
stopper 14. As specifically seen in FIG.6, the other end of the interlocking 
cable 16 is connected to a first operating member 18 arranged lying on the 
intermediate stopper 14. The intermediate stopper 14 and the first operating 
member 18 are pivotably and freely rotated about a supporting pin 19. A first 
spring member 20 is disposed between the first operating member 18 and the 
bracket 5 so as to rotate the first operating member 18 in a direction denoted by 
an arrow in FIG. 6(a). A biasing force of the first spring member 20 counters a 
pulling force of the interlocking cable 16. That is, the biasing force of the first 
spring member 20 functions for retracting the Intermediate stopper 14 towards 
the slide door 1. 

Further, a second spring member 21 is disposed between the first operating 
member 1 8 and the intermediate stopper 1 4. When the interlocking cable 1 6 is 
pulled In response to the down movement of the arm member 17, the 
intermediate stopper 14 takes a posture to project towards the vehicle body 2 via 
the first operating member 1 8 and the second spring member 21 . However, a 
pivot rotation restricting member 22 restricts the intermediate stopper 14 from 
projecting towards the vehicle body 2 over a predetermined projecting amount. 
The restricted state of the Intermediate stopper 14 is illustrated by a drawing in 
FIG. 6(b). 

The interlocking cable 16 is pulled In accordance with the opening amount of the 
window member 15. The second spring member 21 is disposed for allowing 
the interlocking cable 1 6 to be further pulled. Therefore, when the interlocking 
cable 16 is further pulled when a further rotation of the intermediate stopper 14 
has been restricted by the pivot rotation restricting member 22 as illustrated in 
FIG. 6(b), the only first operating member 18 can be pivotably rotated In a 
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direction denoted by an arrow in FIG. 6(b). 

According to the above described structure of the intermediate stopper 14, as 
illustrated in FIG. 4, a contact roller 23 assembled to a tip end portion of the 
intermediate stopper 14 comes in contact with the wall portion 13 when the sl.de 
door 1 is sildably moved in the opening direction. The contact roller 23 come in 
contact with the wall portion 13 prior to the contact of the entirely open.ng 
stopper 4 with the wall portion 13. Therefore, the slldable movement of the 
slide door 1 in the opening direction can be effectively stopped before the sl.de 
door 1 Is moved up to the entirely open position. The window member 1 5 can 
be hence noticed to be left open before the slide door 1 is moved to the ent.rely 
open position for uncovering the opening portion 3. 

<An operational performance> 

Referring to FIG.7, when a door switch (not shown) is manually operated for 
slidably moving the slide door 1 in the opening direction, the moving speed of the 
slide door 1 is accelerated up to a first speed. The slide door 1 Is sildably 
moved at the first speed until the slide door 1 is moved to a decelerat.on start 
position. The moving distance of the slide door 1 Is Integrated by use of the 
pulse plate provided for the driving unit K. The integrated value is reset to be 
zero when the slide door 1 is returned to the closed position for entirely covenng 
the opening portion 3. Therefore, the moving distance of the slide door 1 can 
be accurately obtained by integrating the rotational number of the driving motor a. 
The integrated value is employed as a parameter for determining whether or not 
the slide door 1 has been moved to the deceleration start position. 

When a foreign object is entrapped between the vehicle body 2 and the slide 
door 1 while the slide door 1 has been slidably moved in the opening d.rection at 
the first speed, the slide door 1 is applied with a resistance force so that the 
moving speed of the slide door 1 is decelerated. The speed deceleration of the 
slide door 1 is recognized by the driving unit K. When a speed decelerating 
amount exceeds a predetermined threshold value, the driving unit K determ.nes 
that the foreign object has been entrapped and immediately stops the shdable 
movement of the slide door 1 in the opening direction. Subsequently, the sl.de 
door 1 is returned in a closing direction to the closed position for entirely closing 
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the opening portion 3. . The above-described operation corresponds to the 
process illustrated by a left-hand side of a flow chart of FIG. 8. 

When the speed deceleration of the slide door 1 is not detected by the driving 
means K while the slide door 1 has been slldably moved in the opening direction 
at the first speed, the driving unit K decelerates the rotational speed of the 
driving motor 8 substantially at the same time that the slide door 1 passes the 
speed deceleration start position. The moving speed of the slide door Is 
hence decelerated down to a second speed which is set to be lower than the f.rst 
speed. A decelerating area for performing the moving speed deceleration from 
the first speed to the second speed is designed when the slide door 1 has been 
slidably moving within a range of the slide stroke. Further, an endpolnt of the 
decelerating area is designed to correspond to a position at wh.ch the 
intermediate stopper 14 has not come in contact with .the wall P ort.on 3 yet. 
Even when the intermediate stopper 14 Is designed to project in the vehicle rear 
direction, the endpoint of the decelerating area should be designed in the same 
manner as described above. 

According to the embodiment of the present invention, a moving speed of the 
slide door 1 after the slide door 1 passed the deceleration start position, I.e. any 
moving speeds being decelerated from the first speed to the second speed 
Including the second speed are referred to as a predetermined speed, 
respectively. The moving speed of the slide door 1 should be controlled to be 
the predetermined speed tor use in each corresponding position of the slide door 
1 being moved in the opening direction from the closed position. 

According to the embodiment of the present invention, when the slide door 1 is 
slidably moved within the decelerating area, the contact of the slide door 1 w.th 
obstacles can be recognized while the driving unit K decelerates the moving 
speed of the slide door 1 from the first speed to the second speed. After 
deceleration of the moving speed of the slide door 1 to the second speed the 
driving unit K recognizes the contact while maintaining the moving speed of the 
slide door 1 at the second speed. That Is, the slldable movement of the slide 
door 1 is stopped at a position where the driving unit K recognizes that the 
decelerating amount exceeds a predetermined threshold value in response to 
the deceleration due to the contact of the slide door 1 with the obstacles. 
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More particularly, the deceleration from the first speed to the second speed can 
be executed In accordance with a prescribed mode of the slide door apparatus 
for the vehicle according to the embodiment of the present invention. That is, 
as far as the position of the slide door can be estimated after the slide door was 
slidably moved to the decelerating area, the predeterm.ned speed 
corresponding to each position of the slide door 1 can be uniquely determined. 
When the slide door comes in contact with the obstacle after start of the 
deceleration, the moving speed of the slide door Is decelerated and becomes 
lower than the predetermined speed corresponding to each position of the slide 
door 1 When the speed differential between the predetermined speed and the 
actual speed of the slide door 1 becomes greater than the predeterm.ned 
threshold value, the slldable movement of the slide door 1 can be effectively 
stopped. The moving speed of the slide door in the opening direction can be 
sufficiently decelerated especially in the vicinity of the entirely open position of 
the slide door 1 . Therefore, even when the slide door 1 comes in contact with 
the entirely open stopper 4, the intermediate stopper 14, or the like, the slide 
door 1 can be safely stopped without generating a large impact force. 

The above described predetermined threshold value is determined at an 
arbitrary value. When the threshold value Is set at a relatively larger value, it 
can reduce a possibility to misidentify a fluctuation of the rotational speed of the 
driving motor a due to characteristics of the driving motor 8 as a fluctuation of the 
rotational speed of the driving motor 8 due to the contact of the slide door 1 with 
the obstacles. However, It may Increase a possibility to cause an excess,ve 
impact force between the slide door 1 and the obstacles. On the other hand, 
when each threshold value is set at a relatively smaller value, the slldable 
movement of the slide door 1 in the Opening direction can be stopped before a 
large impact force occur between the slide door 1 with the obstacles. However 
it may increase a possibility to misidentify the fluctuation of the rotation speed of 
the driving motor 8 due to the characteristics of the driving motor 8 as the 
fluctuation of the rotational speed of the driving motor 8 due to the contact 
between the slide door 1 and the obstacles. In this case, the slldable 
movement of the slide door 1 In the opening direction may be more frequently 
stopped even when it is not needed. Therefore, it is preferable to determine the 
threshold value in light of the above-described assumptions. 
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It is further preferable that the predetermined threshold value referred to within 
the decelerating area is set at a different value from the predetermined threshold 
value referred to after the slide door 1 passed the end point of the decelerating 
area. When the moving speed of the slide door 1 has reached down the 
second speed, the rotational number of the driving motor 8 can be stabilized. 
Therefore, the driving unit K can effectively detect even a relatively small speed 
fluctuation with a high detecting accuracy. On the other hand, when the moving 
speed of the slide door 1 has been decelerated within the decelerating area, the 
rotational speed of the driving motor 8 may easily fluctuate due to inertia of the 
slide door 1 , and the like. For example, when the slide door 1 Is slldably moved 
in the opening direction when the vehicle has been parked on a downhill slope or 
a uphill slope, the driving force required for slidably moving the slide door vanes 
and the rotational speed of the driving motor 8 is increased or decreased. 
Therefore, it is preferable that the threshold value Is set at a relatively larger 
value for preventing the misidentification of the fluctuation of the rotational speed 
of the driving motor 8 due to the characteristics thereof from the fluctuation of the 
rotational speed thereof due to the contact of the slide door 1 with the obstacles. 

According to the embodiment of the present invention, the contact with the 
obstacles is applicable, for example for following three cases. The first case is 
when the entirely opening stopper 4 of the slide door 1 comes in contact with the 
wall portion 13 of the vehicle body 2 for normally stopping the slldable movement 
of the slide door 1 in the opening direction. The second case is when the 
intermediate stopper 14 comes in contact with the wall portion 13. The 
intermediate stopper 14 is designed to come in contact with the wall portion 13 
before the slide door 1 is moved to the entirely open position. Therefore, when 
the slide door 1 Is moved In the opening direction with the window member 15 
being left open, the window member 15 can be easily recognized to have been 
left open. The third case is when a foreign object is unexpectedly entrapped 
between the slide door 1 and the vehicle body 2. In this case, the slldable 
movement of the slide door 1 in the opening direction is stopped. The moving 
speed of the slide door 1 has been already decelerated from the first speed to 
the second speed. Therefore, possible troubles due to the entrapment can be 
limited to a minimum level. With reference to the right-hand side of the flow 
chart illustrated in FIG. 8. the contact of the slide door 1 with the obstacles is 
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referred to as an entrapment. However, "the' entrapment" can also represent 
the contact of the wall portion 13 with the entirely opening stopper 4 or the 
intermediate stopper 14. 

As described above, the slide door apparatus for the vehicle according to the 
embodiment of the present invention .can sufficiently decelerate the moving 
speed of the slide door 1 and can maintain the moving speed at a constant 
speed in the vicinity of the entirely open position of the slide door 1 . Therefore, 
the contact of the wall portion 13 with the entirely opening stopper 4, the 
intermediate stopper 14, and the like can be detected with a higher reliability so 
that the slidable movement of the slide door 1 can be stopped. 

The above described slide door apparatus is not provided with a switch which 
was provided for the known slide door apparatus. Therefore, troubles for 
equipping the switch or the ad|ustment thereof can be omitted. Further, the 
slide door apparatus of the present invention can prevent the slide door 1 from 
coming in contact with the vehicle body 2 with an excessive impact force due to 
a failure of the switch. Further, the slide door apparatus of the present 
invention can be manufactured based upon a simpler structure not having the 
switch at a lower manufacturing cost. 

Furthermore, the moving speed of the slide door 1 in the opening direction can 
be sufficiently decelerated before the Intermediate stopper 14 comes in contact 
with the wall portion 1 3. Therefore, even If the slide door apparatus is provided 
with the intermediate stopper 14 of which posture Is variable corresponding to 
the opening amount of the window member 15, the intermediate stopper 14 can 
be effectively prevented from being damaged by the contact with the wall portion 
with a large impact force. 

The principles, preferred embodiment and mode of operation of the present 
invention have been described in the foregoing specification. However, the 
Invention which is intended to be protected is not to be construed as limited to 
the particular embodiment disclosed. Further, the embodiment described herein 
is to be regarded as illustrative rather than restrictive. Variations and changes 
may be made by others, and equivalents employed, without departing from the 
spirit of the present invention. Accordingly, It Is expressly Intended that all such 
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variations, changes and equivalents which fall within the spirit and scope 
present Invention as defined In the claims, be embraced thereby. 
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